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(54) PATCH FOR REPAIRING CASINC STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the scaling Door so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) lUIACTUPb flJlfl PEMOHTA OBCAflHblX KOJIOHH 
(57) Abstract: 

H306pCTCHMe OTHOCHTCH K oGjiaCTH 6ypCHHH H flo6t>TMM HC<J)XH H TOOa. D WaCTIIOCXH K TCXHUKC H T«XHOJI0rHH 

KanHTanuioro peuoHxa CKBaxHHbi. Upnb - noBbtmeKHe HanejjuiocTH pcMOHTHO-BoocxaHOBHxejitiHMX pa6or 
3a cuct 3anntTbi repMeni3npyiom,ero noupbiTHH c coxpaneimeu repueTH3ainra KOJioHHbi no Bceft Amine 
HanomeHHoro ruiacTbipH. Qjih 3Toro oh cna6«cn npcnpxpaiMTCJifaHbtMH uanmcraHii, uaKCHManbiibiM 
HapyKHbtfl flMawe-rp KOTopttx npeBbrtnae-r Hapymnbifl /piaue-Tp KOJibueubm j/ieMein-ou. npn 3tom 
upcfloxpauHTcnbHbie MaiuKeTbi pa=>MemcHb« Moany KOJimeubiMH aneweHTaMH repweTH3wpyiomero 
noKpbiTHn c 3a3npoM c Brauo«HOCTh» B paConeM uariojaeinm nepespbiTHH 3a3opoB c yMCHbracimcM 
HapymHoro flHawe-rpa npefloxpaHMTejiuHbix MaiweT no Hapyjsnoro «nawf-rpa KonhneBbix ancMeHTOB. 4 mi. 
Hblbll 
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Description |Onncaniie H3o6peTennHl: 

H3o6pcTame oxhochtch r o6/iacrn 6ypeiMH h ;;o6biiai ne<t>TH ji rasa h, b MacTHocxn, k tcxhhkc h 
TexHimormt KarniTanbiioro pewoHTa CKHajKMibi 

Uentio n3o6pexenKH aanaercst noBbimenne Ha^ewHocm peMOHTHn-BnccTaHOBWTenbHbix paSox 3a ewer 
aamiTTt,] rcpMCTTOHpyTomero nospunm c coxpaHemieM repM<rrn3aunM Kanomibi no ucert jyrane 
HanomeHHoro imacxwpn. 

nocTaaneHHa« nejn. floCTwraercH Tew, to nnacTbipb jyisi pewoirra o6ca/nibix kojiohh cocronrqHH H3 
npoflaJibHO-ro<tipnpoBaHHOfl xpy6bi c Hapymnbai repueTH3npyiotaHM noupbiTweu, BbinarmeinifaiM ws Ha6opa 
FOJihueBtJX aneMeHTOB. paciiuiiomeHHbLX quo/lb Tpy6t>i c 3aoopoM APyr oniocwrcnbiio ^pyra, cna6jKcn 
npefloxp aHMTtn bHU mm MaHweraMM. MaKCHMajibHhoi Hapywuu* flHawerp KOTopwx npeBbimaer HapyjKHMfl 
flwaMerp kojiuiciiijx aneueHTOB, npw axoM rrpe/joxpaimxcjibHbie uaiimexw paouemeiibi Men^y KonbueDbnoi 
aneMeHxaxm repweTtravrpyioinero noicpbiTim c ja3opawn c B03M0XH0CTbio b pauoneM nojioxeirau 
nepeKpbi-THfi 3a3opoD c yuem.rueimeu Hapymnoro jniaMexpa npefloxpanvrrtnbuwx uaHKrr fl,o HapywHoro 
flHaMerpa Koiihueubix 3/icmchtob. 

ripn TpaHcnopTHpoBKe xaKoixj iinacTbipH b Honorary occaflHbix Tpy6 KOHxaxx ero co creHxoft KonoHHbi 
ocymecTBjmercfi Mepc3 wajLMexbi, pa3ueinenia>ie B 3a3opax ucxfsy KanhiipBbasu repMenoHpyiomKMH 
sncMCHTciMH Hi orrpeAcieHHOM pacexomam Rpyr ox Apyra no Bceft jyntHC rmacxbipH 

MamgeTa BbmojmeHa b RMfie nmroHRpa c nocTOHHHbiM vum nepeMenHtiM no ee ;ymne flHaMerpoM 11 
TOjnnjmofl CTeimn. HaiiooribniHfi ^MaMerp uaHMenj npeBbmiaex napyjKHbin onHcamcbrfl /niaMexp 
KOJibneuoiX) rcpMeTH3npyiomcr-o ajicMCHTa. 



nmrna MaHwer UbiCupacxcH raKMM o6pa3ou. 
repMexHonpyioinHMH aneueHTaMn coxpamuicn ij>yH 
h npH pacampeHHH njiacrbrpn b kojiohhc 



Hxo6bi npw pa3McmcimH rex Ha ruiacxbipe Mcmpy 
UDioHaabHbiii 3a3op He TOJibRO npw TpaHcnopTwpoBKe. ho 



PaocTomme uempy ManweTawH h hx Kojmuecreo pacenvrrbiBaexcH b 3aBncw>«ocxw or jyiMHbi nnac-rbipn m 
Kpmnr>niJ croo/ia crbikhhh. uro6bt ripn KOHxpeTHbix hx 3HaneHHHX HCKJDO«arrb KCHxaKX 
repMenraiipyiomero ooispbinia nnacxbrpn c KonoHHoft h ero paapyraeime. 

KoH$Krypauj»H uaH»er, <j>H3HK0-wexaHHMecKne CBoftexna m npoMHOCTHbie xapaKxcpwcxHKH MaTepHana H3 
KOToporo oim H3rxrroaneHJsJ, no3Banjoox o6ecnemrrb hx uenocxHocxb npn nHHwemoi ruiacxbrpH a 
CKBauumc. a npa ero pacnmpcHHH He^wpmipoBaTbCH b paflwanbiioM iianpanncHHM jsp bcjutodoj paBHoii 
TomrptHC repMenraiipyioinero noupbiTHH nnacTbipn. HCKJnoMan AoiiajutnTeribHyio noTepio npoxoAHoro 
ceieHHH KojioHHbi o6caflHbix Tpy6. 

Ha <t>m-. 1 H3o6pameH nnacxbipb 1 c o;;cti,imh Ha Hero ripcfloxpaiai-rcnijiijuii unuseraMii 2. cnymemibm n 
o6cafliiyio KOJioHHy 3; Ha <j>nr. 2 h 3 npo^ontHue vt nonepcmbie ceueHHH MaHMcra; Ha <J)ht. 4 Bapwaiir 
B03MonHoro iraroTOBneHHH MawseT. 

ManmeTa (4>ur. 1 3) H3roTaiULHBaeTC« c nepeMCHHblw no ec jyniHe ^wajjeTpoia c onraiaKOBoft xanmUHofi 
creHKH no Bceuy ceunnnn pasnnO lum 6jih3K0H TOJiunme repMeni3npyioiuero noRpbi-nm rinacTbipn. Ha 
KOHneubix y^acTKax 4 ee BHyrpeHHrai flHawe-rp BbmojiHeH c MKHycoBbAi ponycKOM no oTHomeiraio k 
HapymHOMy flwaMerpy ruiacTbipn. B cpe«Heii qacTH 5 flHaweTp MaHmeTbi yBenMMHBacxcH 6c3 H3Meneiaoi 
Tomnjoibi creHKH flo pasMepa Ha 3 4 mm npeBbiraajom,ero jjuauerp repMeTM3Hpyioc],ero KonbueBora 
jjicMeHTa 6. b pc3ynbxaTe hcto b tcjic MaiimcTbi o6pa3yexc« noniiyrpeiDie. 

riepexoflbi 7 ot 6onbtnero flMawerpa b weitbuieMy Bbino/meHbi kohhvcckmmh c yr/ioM npw Bcponmc Konyca 
MeHbnmM 45°. Memfly rcpucTHKOM 6 h MaHwerofl 2 HMeercn 3a3op 8. rinac-rbiph cnycKaeTcn b cKBajciiHy 
Ha uiraHre 9. 

IlriacTbrpb co6npaexca h ycTaHannnBaeTcn cjieflytoriDfW ofipaooM. 

MawseTbi 2 ofleBaiOT Ha nnacxbipb 1 c HaTstrou, uto o6ecneiiHBaeT hx y^epwamie Ha iieM. 3axeM Ha 
nnacTbipb HaHocwrcH rcpMenraHpyioincc noKpbiTwe 6 u BH«e KonbueBbix ajieMeKTOB totidj o6pa30M, i4To6bi 
Mewfly iraun » MaHKCTavoi 2 ocTaBancn 3a3op 8. riocric jtoiti ruiacTbipb Ha m-raHre 9 onycKaercH b 
o6caflityK) Tpy6y k Mccry ee iierepMeownocTH. h pacnmpHeTCH floprarpyiomeH rcnoBKOii no iuionioro 
KOHTaKTa oo rreHxofl oficaflHoa kojiohhij. 

TpaHcnopxHbie ra6apHT«we pa3Mcpbi njiac-rbip» ofiycjioEuicHhi pa juepaMH npef\oxpaHMTe/ibHbix Maiiwcr h 
nooxoMy ripn jxtoimcHvm ero b Konoiaic KoiixaKT repMexH3npyK)mero noKpbiTHfi rinacTbipn co cxeiBxaMM 
o6caAin,ix k anoint HCKJUO^eH. tto ooecneMMBaeT ero coxpaHHoexb. 

MaHwexbi ii3roTaiirmnaioxcH h-j Maxepuajia ^ocraxomio anacTHMHoro. mtoCw He upciiHrexooeaxb 
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pacmupeHHV) ruiacTbrpH B kqjiohhc h He ctoflauaTb npn 3 tom OHanHTenbHbix flonojiHHTejibHbix ycimiai h d 
to «e apeMH nocra-rovHO nponiioro. cnoco6Horo coxpajraxb reoMe-rpuMCCRyio iJwpMy b npouccce 
-rpancnopxHpoBKH imacTupn R wecry napymemw Runnmnj, Hanprojep. najnonwena sum peoronj. 

npn pacumpenHH ruiacrbipn uaiuEeru 3a ewer no^HyTpeHMfl. oCSpaayiomjix aaaop lO wc»Ay '™« " 
miacTbipcM H kohmmockmx ncpexc-noo. HCKjiKMaioimix o6pa30Ba™e CKJiaflOK, fleJiopMMpyiOTCH B piWiiajibHOM 
HanpaaneHHH h npwwHMaiOTCH k ctchkc imacrwpn. PIocKcuabKy Tomumia ctciikh «aH»CT 6nH3Ka TOinmrne 
repvcexir3npyion;ero noKpbinm, flonojnniTenbHOfl noTepw npoxoflnoro ccmchkh KonoHHbi d 3oiie ycTanonra 
ruiacrbipn He nponcxoflHT. 

McnanbOOBaroie npcjyiomeHHoro imacTbipH. CHaSxeHHoro npefloxpaHHTejibHbiMH uaHXeTaMH noaBOjnrr 
npeAynpeAMTb Tperaie ixpMeniaHpyiomeno noKpuniH o ctchkh KonoKHti. coxpaHHTb ero U e.nocTHoc-rb h 
o6ecnenirrb HafleKHtift peuoirr HerepMeniTOboc oficaffHux kojiohh. LJUbH blblbl2 blblbl3 
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Claims {4>opMyna n3o6peremiH]: 

rinacTbipb fljifl peMOH-ra oGcaflHMX ko/iohh, cocrorannfl H3 npoflojimo rcxjiptipooainiofl Tpy6bi c liapymHHiM 
repMeTH3npyionpiM noupbi-raeM, Bi.rnonneHHbiu H3 Hafiopa KonhneBbix 3/ieweHToo. pacuwioKeHHbix Bflonb 
TpyGti c 3a3opoM oTHoarrenbHo «pyr Apyra. ottow ajoujymcsi Ttu. «rro, c utnuo noBurueHtm HaflejKHoeni 
pcMOHTHO-BoccraHOBMTcnbHbix pa6oT 3a ever samnrbt repMenraHpyiomero noRptiiwi c coxpaHCHnew 
repMtrinaamui KononHbi no ocefi anrac HanomeiDioro iuiacTbipn. oh CHa6*en npeAoxpauHTejibHWMii 
MaiimeTaMH, MaKCHMajibHuP HapyKHtifl flwaMeTp ROTopux npeBbtinaer Hapymnbm flHawerp Konbuesbix 
3/ieu«HTOB. npH 3tom npeAoxpaHMTCJi bHbte MajiKeru pouememJ uexpy KonuteBbiun ajieueH-raMii 
repMCTH3npyK3inero noKptinm c 3a3opaMH c no3Mo«Hoc-rbK> b pa6oHCM nonomeHMM nepcKpuraji 3030 poo c 
yMCHbracimcM iiapymnoro HHaMcrpa npeflOxpaHMT«JibHWX waHmrr flo HapymHoro /piaster-pa KontHeBbtx 
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Drawing(s) [MepreKiil: 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 
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Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 
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diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage, to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 
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Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 
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Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 
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[see source for figure] 



RU 2068940 CI 



Fig. 4 
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